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HI4252I ^3 Oil 2|& §§!, X1I60S°I ^§ 

oil s\m mm&M m §?tuu. m^ieJ 
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o a 
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-g- 7114^ *V-¥-^^ (Leaning) ^ 3H.fi (Li tfing) 3$ 

^^sl #^-8: U-^im ^ 9X£-*\, -fri 7fl*JH3 ^ ^aMtf-frff* 

*3£r, 4^r7flsl 7h^J4, X% 7>^3f ^3 0.3. 4^r7fl^ 

^ h*HH n M^-7> flal^M ^ «fl^l€ 4^ #e^; ^ ^>7l 

^b-Izl^ M<g tfl-g-s]^ ^7]^ 6.S yfl^m *H*IW 

3 SV^^a- S.^*M, 7}^ A^S. ^l^Kr tt ^ 

^ #7] <^2] Y^ 7MHd ff^S. tfl^^ ^oj ^^7V 51 51^- ^"71 X^ 7]-^ 

HLtb, £ ^£r, ^7fl^ X^ 7pJ-^4, #71 X% 7p 0 V^3f JlS. ^3*} 

*J V^SLS. HP1S1H, ^3^3- 4^ «AlE-1 *§^*Rr #311" 

i^H, Y# 7HVAJ Aj-^A^ A^ <y^*Kr $ ^ ^V 7 ] <5PjL;£^g. <$7) <$ 

7V^ WJ-^0_.§. cfl ^5->^r ^^H 2^7> ^7} X^ 7>^ #<HH H 
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£ 6 
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«>S.^l4i^> ^ ZL *\}3i ^^{Semiconductor device and method for fabricating 
thereof} 

£ la tfl^l £ lc^ ^JESfl ^B^^r ^ S^ltr ^5.. 

£ 2^r 3l#tr £ lc^l S}-^^ ^oj 4>H^ 

H 5-cr £ 4# Yl" ^ XI 7HHd « 0 l-^o.S ^ ^B 3 -^ ^ 7fl^ 

£ 7^r £ 6^1 SV^^-i- XI 7H>^i ^^=4 Yl" 7H>^1 ^ Z-Z' ^-^S. ^ 

^ tr 
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^JE.. 

51 10 vfl^l 51 12^=7 ^2^^1^1^ 4^1 ^ ^ 

£ 13-& -g- ^"^51 v}^3_ sfl^^ ^1- 5LAl^ ^^5L. 

£ 14a ^1 £ 14d^ ^^HHl 4^ sbp sfl^l- A>-g-§}^ aV5L^^*> 

*fl2: 51^ ^5L. 

51 15tt ^ ^-<>V£ *3 4^- 1^-8: S}-°J^ ^ 

51 16£r 7B^d^ ^sfl^l^^V ^-tgoil 31111* tiliU £AltV TEM *\ 

51 17-^ ^^H^l ^ h^IH 711^1^ (90°^! 7}v}$\ ^Hl ^ 

^21 5LAltV ZL2flH. 

£ 18-^ ^Hfl7l^4 ^ ^ofl Spf^^ *}ZL5L*}& 31 4^- 

SEM 7.}^. 

s. 19^ #^4 3^ y s v ^ 51^ ^sflS. 
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62 : 
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<23> tiKE^i*l-<3l ^ A>ol^ 7 > nl^^flfl It)-Ef ^ ^i^H V -§-^ 

Itf-i- 3^ ^*Kr ^o S> o]e^ 3*}€ 7fl3flAlE^ cfls^o] ofls. 

£42- 1§ (Concave) ^2:^ 34) ^ e^ 7}- ^cf. 
<24> £ i a £ lc^r -g-^-^tl #S.*1i *§s§ ^ltt fc^S. 

<25> i^, £ l a ofl Hj-fif ^-o] , H^l^i »>£^ ^l^M ^ *V <^ 

E) ^db7> 71^(10) #°fl ^^-Tfll^ ^1U^^^ 

(ID* 7l#(l0H ^1H-^zl(12)» $^*H=- «>, ^l«e-i^.(12)fe 7l 

#(10)sJ di^/Hefl^ -f-s} SteJ-^eW ^7l^o.s H^-SJH^- ^^(^^)^cf. 

<26> <^7l>H, ^ll^^^-dD^r Ji-f- TEOSCTetraEthyl Ortho Silicate) 1 ^* °]-g-S]-:EL, 

^ll#El^L(12)fe #5^3^ *1"§-*M ^1#E^ZL 
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(12) tf-M SL*\ ^4 ^Hf^ 71^(10)^.5.3] SK>^r "o^l^l 3R> T-^j — 

S Ti/TiSi 2 /TiN ^-S^) aflBH^-i- S^tb^. 
<27> ojojA^ 31 3 ^(Chemical Mechanical Polishing; °}*\ CMPe} *}-) sg 

W ^-§- 4H*H ^U#e-i^(12)^ ^111^^^(11) ^» WsM^l 4^-, 
^Hl ^I2^^e]-(13)# 

<28> ^H*!, ^1#^H(12)^ _^b^:e|*1 ^l|2€^^-(13) v}S.z\9l(U)-$r ^ 

^, wlH^(14)^ « SS^^t trj-eh ^^z^]^ 

(15)* g}=7fl f^M}. 

^ wlH2l- 0 J(14)Sl ^"ir ^l^M ^H, ^1 ^113^^^(16)^ 

<30> ^lAl^^n|(15) #6fl ^3^^^(16)* ^7\] ^3}-^!: 4^", ^ 

^4(Etchback) SE^r CMP #«fl n. *%&%-*M^. 

<31> Tfl^SiM, i£B^]i^= ^ ££^l7]iB 3Jj)^(17)* ^^W. 

<32> ol^A-], ££5fl7liE 3fflEi(17)-8: ^ 7 -}4^HS ^3^^^(16)31- 1^1 4*3 *1 ^ 

(15) ^ ^2^^^(13)* £*V3°-5- ^14*H ^l€Blll(12)« bz.%*\ 7limlAlEi ^ 

^*(£Al^l g>-§-)-§- 
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<33> o] ufl, ^S^^^de)^- ^ll^^^^l ^(15)^*1 1^1- ^z^-g^ 

tS. ^4 E1H si (Recipe)!- ^^^0.3.^ €*Kr ^ = 3.4^ <r 

<34> ^ofl #Sl^ele -f-^ ^ZL ^^«H ^#^g- t»fl ^ 

*H ^ll#&|^l(12)^ ^7]^ 0.5. 3.Bfl£]iS. ^2^&)^(18)1- 4s CMP 

M zl 5gt^l?14. ^H, ^ 2 ^zi(l8)fe 7(|^AlB| 3^ l-^nel- ^ 

<35> ojo^, ^ rm*)^ ^Hf^ <8^£ W ^ ^I2#ein(i8)^ ^^jf 

y oM*>7i ^tt n<&4\ m^A^^d9)^ %^ tj-g-, ^^1^(19) 

*§^-g- 5)^^^^(20)# tf-g-, 3t> itSeflxl^B 2fl^(21)# 

<36> o^H, ^ 7flsflAlEi Sp?-^ ^ ^^)^ ^ ^7} 

tilHL*) -g-olar]-^ ^2^^x1^(19)^- Aj^o] 7>^*}i}. 
<37> £ lbfe .SL-if-tg ^fl^l^ Sl-Jf^ ^*fl SI ^^^^"(20) ^^>7l 2. 

<38> iSefl^liB 5fl^(21)^- ^2|D}ias ^l^ ; i , a^(20)-i- ^^W^ a}, 

z]-^ ^^-(19) <H1 ^^#-8: *!: ^^^1^(19)^: ^71^ *fl2«-&|li(18) S. 
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<39> stfl^C21)-a- ^l^tb ^-S-, SH££*K20)ol ^3°! -2-^ 

^ .2_-g.«-7} = 3.^-8; 142} SHf-^-g- ^H^* 

*fl2#&|ZL(18)4 s^Al^l cf-g-, i^-tb #5.^ «*l 

^£5. iSeWiHt Sit!- ^~§-, si ^^^^"(20) g.&°] nfl^M 2£ 

CMP **fl ££^-§- £ ^^^1 ? J4. 

<40> olojAj, #^#5}-^zMKBuffered Oxide Etchant; o]s} B0E5} *}•) Ir^(HF) 

ol** ^ ^-^(Dip-out) ^* #*fl tf°>&fe 3H3£*K20)-a: ^l^^S 
Ml, £ lc^ S^-tb ^^^"(22) ^S* 

<4i> o]o]a\ t ;*HKHr lleH^liBt ^ai ae^ ^ofl 2l«fl ^l?l§Hr a>, 

O2/CF4/H2O/N2 S^r 0 2 /N 2 # #^H(Solvent)l- °l-g-*H Afl^tf 

o.S.^1 ifH}^ iSeflxl^H* *W 

<42> o]^, ^zj-ofl sit!: *V¥-*l^K22)i£) ^*>€ ^H3* sl^KE-^- t^ell- 

^Al^, t\-X\ B0E ^-fr °l-g-«H 33-711 M}^ >JH*M 

<43> sigofl £ Ais]^i^ &&*r> ^^^-(22) ^hi -H-^^msf ^-r-^-a- ^^^S. 

< 44 > £ 2^r £ lc2l ^€ 3^ ^f^^M: 

<45> <^2fl7l^> 

<46> 5. 2fe #Sfl7l^oll nfs. ^tL^zxo} Bfll-g- M-El-^Cf. 
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<47> £ 2* #3^3, «H-*I^K22)<>1 <£*#^°.g. bHI^H SU, «1H5K1(14) 

A>o]ofl 4^0} ^2#5ln(18)7> DflB^i *§3|3. tifl^Slo] o^o.^, cfl-g-^ z| 
n(18)2l- ^wl^s)^, m^zLim^ B 1 ^^ 4^ *H^^-(22)°1 Hfl^lsH &t}. 

<48> ^fl^i- A}Z}-^ ^4 «l7} €" ^ ^EflS] n>^3 

SL3, °l-g-*H ^^M^^(20)^: J£L-^(f&Tr -g^l 

^) ^(22) ^j*}^. <>] ^ £ lc^l ^^^-(22) W 

^^^-(20) -%-°A9l HFM- BOE^I ^ ^fl ^^^-(22)^1 

e^(Leaning)£H °l^Rr ^«.^^ (22)3 }. ^I^JLjeL ^*H^°1 

< 49 > £ 30. e^ofl ^Hf^ ^-^-(23) # 7fl^^^S £AltV ^J^l 

#*\o] ^SL. ^^^-(22)^ *}-o>*l J7 ZL ^o] 7 ]- ^ ^ 

<50> <7fl^^ ^Hfl7l^> 

34tt ^3 afl^tfl, 3 31s. «vtma<Hl $1*1 *H *Ff 31^-4 

£4- 
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< 52 > 51 4^=r 7fl^<g #efl7l^ofl 4s. 4^2] SH^^g- £fs}^ £a]^ 

<53> s. 41- 4^ «1H^^1 (40)^1 X Hh^S. «fl^l£l<H ^31, X « 0 V W ^ 

^3 SLsL ^<U^ ^ 7flS] X^T 7>^(<^7l^^ XI, X2^ 7fl SLA] 

#7] x^r 7H>^(xi, X2)4 ^t!- 4^ 7)]£] W(o]71a^ 

Yl, Y2£] ^ 7fl ^ oflS. £Alf-)o] £ ^ ^Hl M-^M- 
<54> X ^ 7HHd(Xl, X2)4 Y^ 7V^(Y1, Y2)^r 7.-1 nflH^i ^(lEfe 3*1- ^S) 

A]E| ^^n(41)7> PflH^i Mfl^sl^ 9X^. 

<55> ^^l^AS., 7flsflA]E-l #EiZl(41)^r 7]%-4\ ^^<*ofl ^eJ^ *fl lf-H} H<>fl o^S) 

o] 9X^, X^f 7H v ^i H J"^(X^ ^)°-3,& °}^}^ ^fl^AlE^I #Eizi(41)s|- 'd2'^ 
ll^SLS. Wfl^SH Y^f 7>Aj-Ai w 6 HKY^ » 0 V^)O.S.^ ^l^Rr 7fl3flAlEl ^eiZL 

(41)5+ wlB^^l(40)^ ^1 *lWRr 'dl'-Sl *U*l£H 5^. 

<56> 7fl^A]E-1 ^EiZL(41) ^°fl^r ^ 7fl5flAlE^ S^^)^ <^ cfl ^ tfl-§-£M #713 

^^sq^^ X-if WoH^s. 91^^ ^^^-(42)2)- ^3*^1 #3-^5. «ti*l£M 

<57> ^7^, y% 7}^(^^cfl, 7|]2jlAlEl §£^(41)^ T^TT Y^ 

7HHi(Yl)) ^Hl^ *)£. <?l^Rr & 7flsfl7>lEifi] ^^^-(42a, 42bH 

#eizL(41)^ f^^g: ^lM-fe Y^ 7H^( Y 1) #^3. X# 7}-aJ-a1(xi, X2) # 

oflXi(^ ( Z}-7><q ^Al-g- X ^ 7}^^ ^sj-^ol) A^JL ^^E]7fl Hfl *1 £] ^ ^cf. 



60-13 



1020020071644 *3 °^> : 2003/5/15 

<58> oj^Tfl *B*-*l^-(42)* el Tfl tifl^l^s. *1*H f>} 

<59> ZL&K, «VS.^l4l^ JL^SH ^ ^£\=LQ9) ^#^^1- <^ £ 

Tfl *}7l W ^ ^ *>*M ^l^l 

<6i> l) sfl^ol ^-i^^]^ ^^(Pattern collapse). 

<63> ^pVo^ef, 3fl^ol ^-M^l^ a ^H-o] eV-^-^i^^ 

<64> 2) ^V^-g-^ 

<65> 3]A>Z^-^ ^JZf Hl7> €■ ER}^ ^2: ^ 

*i<£^2] ol ^ s-^o] ^j2f t£^6\] ^ 3.7)} ^^H, <?l*fl 



60-14 



1020020071644 M °^> : 2003/5/15 

<66> t£th HSsf-as *l*fl «l*fl zl <y 31*1^71- 

^7># ^sfl ^A]^ MPS(Meta-stable Poly Silicon)^- ^ ^H-(Bump) 

<67> JE 5fe 51 4« Yl" ^ XI 7}^ ^<L2. AA *Hr-£^ n J:-§- 7^3^ 

51^*1; 

<68> £ 5^| ( a )fe BH^3 ^ «o v ^S ^^^"(42)^ M-Hl-ifl^, 51 

53 (b)^ ^ «oH^5. £33: *HM^(42)3 M-Ef^cf. 

< 69> ^-ol 7fl3flA]E-1<2] 5-<$£; X[^o]i^ bH1*§ 0 H, n. ^4 

^tiKAspect ratio)7]- SLS. ^HJ* 7^31 5^ «>, 

^cq Alz} ^^1^1 348££^ ^ ^*fl tflTifl^o. 

s £ 5 o) (t,)^ £ Tg«-s '45' 3- ^(Vertical)<?l = 5.4^ A^, 

£ 5 ^ (a )^ -44'^- ^-ol ^A>^1 (Tapered) ^ HS-Bf^^: 

HI^tt ^oio] ^rf. SEtlr, Ai^*V n}9\- ^-o] ^Fg-^H °1 ^3 ^r*^ 

<71> ^ HS^t ^71 ^«fl 4HS>711 AjAls>7fl Sl^, ^oflA^ ^ 

^ H^Sf^ <£-§- ^ Sa^T^l^S ^HHHir 5]^^o^n|ol J2]-£ *°1 €3* 4 
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J±^ = 3.^ (Bowing profile)* M-^iflTfl ^ = ^#^r 

<?2> o>-frel, u o v 1MH^ °l^?r ^a>^i HS.sl-'as ^1^ ^7>tl*l 

^ ^l^A] spf^oj 7>^ol ^7}<5 r ^, ^ ^Tjl^l^ afl-g-°fl 

<73> ^>o) 37l7> ^o>^6fl ^ S^^M fl«fl 

<g<£| 33 d ^sflxlJL ^^-^r -frs. 7flJ*IM^ (Effective capacitor area) 0 ! 

#*r*l ^*>7l7> (Bridge)^ *H?-3l^ 

^ ^7]^ ifl^^ nfl-f ^7>*>7fl ^Cf. 

<74> nq-e|->H , i*}^ ^ajs. ^7H #&8M ^aIe] ^ ^^^-§-^ ^S- 

§1 s^l^ ^ oiji, sfl^ ^ safe e^-^^l tH^^M 

< 75 > a. ^ 7 )sq- ^ f^s} *M*>7l ^ ^jflAiel *}^# 

^ W>] 3^ (Leaning) ^ BJ = 3(Litf ing) ^tr ^B^^^ 1M« ^ 54°- 
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«KE^a} ^ 3 A)^}^ cf^- -E.^ 0.5. ^tf. 



tifl^l€ t-e-lii; ^ ^71 #einsq- <^cfl^ tfl-g-sH ^l^o S <3*i£lH 

^ ^O] g{± 7 } £]5L^- X ^ 7}^ A} A <MH ZL ^A]-f-7> A^ t}3- 

^'gSjiLS €3*1 3# S^rr H>i ^1^71-1- *fl^4. 

< 78 > t}^ Aj- 7 j 42.3^ ^§> 7l eqtg. ^7fl«] X^ 7}^#3±, #7} X^ 7> 

^4 A3^0.5L 4^7fl^ Y^ 7HT-A10] s^bfl ZL #^7> ^ *1 S\ o] 

&7)X\°.S. <£^S\S.^ ^ #3-^5. tifl^SH, Qi^o] 4^0] 7 fl2flAlBl 

^*Rr ^l* i^>^ ( o^o] 7}^ ^HH A^ <?]^Hr ^ 

# 7 ] ^- 7 j o^o] y^. 7 ].^ #^0.5. tfl^Rr ^^H 3^7} #7] 

*fl^7> *flS « 0 V^-i- 
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< 80 > ^ t S.^OL^ ^2fl^ ^-^*>7fl *>JL #7] *}^^ *\3L #tfl ^O.S. *1 

Bfl^sfTllI, smo] <gofl *fl^^^ -^ZL Aj-tLofl ^5L^ 2flr= # 

^o_3*| ^-^1^ ^ 

<81> o]t\, £ ^o] -i^Hr 7)#^o>oflA-1 -f-Aj-o| 7^ 7>7l- aV^o] 7)^3 

<82> <^11AJA]^]> 

<83> £ 6£r ^S] ^lAjAl^^ tt)-^ oV^^l^^ 7fl ^ 0.5. 

<84> £ 6-t- til He^- 01(60)0] X H o v ^^-^ «fl*]£H 9X^-, X 

^JliiL &<&® 7fl^l X^r 71-^(^71^ xi, X2S] ^ 7 fl °>-°r cfls. 5L*1 
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fl-)^, #71 7>^(X1, X2)4 ^3 o_sL ^ 7fl^ Y% 7HHd(<>l7Hfe 

Yl, Y2^ ^ 7fl ^ £.*1#) 0 1 £^ S^l^H 

<85> X^ 7p 0 >^(Xl, X2)4 Y^ 7>^(Y1, Y2)£- -HS ^flH^^ ^(^Ett 3*} ^S) 

°1 Cf^o, 51^(0)^: 3L*}%<% ^ f^^M" 4^ 7flfi1 7fl ifl 

X|Ei #ein(61)7> oflH^^i afl^^M 

<86> ^3*6.3., 7fl2flAlE^ #5lZL(61)^ 7]&a\ ^^^l ^€ ^l^zHI 

o] 9XSL^, X^ 7>^ «o v ^(X^ ^)<L3.$= °13-SRf 7flsflAlE-l #&|zl(61)^ 'd2'^ 
Ti^iLS «fl ^1 si <>| 5UJL, Y^T 7H V ^ 'SHKY^ °l^>fe 7fl3flAlEi 

(61)54- wlBe}-<y(60)£l ^Hl sfl^Hr 'dl'^ «ll*l£H ^cf. 

<87> <*j7H, *3*)l ol^>^ 7flsflAlEi #ein(61) ?i3£r 'dl' ^ 'd2' S. 

cf Dl 31-4. ^ °l-n-^r *l-fSl -g- 1 ^ JL^sH 7l ^ H #-¥-°fl 

ZL Jit} E-l -g- ^-S.^. ^ ^ S-Eln ^2:1- ^3. A}-g-3M nfl^t}-. 

<88> 7flsflAlEl 11(61) -^H^lfe ^ 7^^ 11(61)^ ^ ^ <H tfl-g-SW ^7^ 

os o^sj^s. x ^ tij-igo.s. oi^tt ^^^"(62)4 'd3'^l #3^3- wfl*l£H $X^r. 

<89> <*)7H, <yo|0) 7>#Al(^^t|l > 7fl3flAlEl #EiZL(61)£l f^^r *14tt Y^T 

7KMd(Yl)) #<Hm <?}^*Rr *b #3 7fl2flAlE|5l ^^^-(62a, 62bH 7^^ 

#£iii(6i)^ ^14^ Y^r 7H>^i(Yi) ^^-s. cfl^Rr ^°1 ^±7} 

Z^o] X^ 7VAj-^( X l, X2) #°fl Ai m, ^Aj-g- *iq-^ X ^ 7}^^ ^Sj-^ol) 

zi ^Aj«.7> a^s. 3l*l» tifl*l£H 
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oo> ^oflA-]^ ^ #<sj ^X\t\°] *}Jf3l^-(62a, 62b) *HM «e^^ ^^(0)£r 

f^3(01\ 01") 7>^^r Yl'sj- Y1-O.S. ^2)- 

<9i> o^7H, *>-¥-^^-(62a, 62b)£r 3-9 3 °1 Y% 7MHd(Yl)°1H 

<92> o)%7\] *V^#(62)-a- SJ^r^Tfl Hpl^s. <?l*fl Y^r «o v *^s. <?13«H °1 

£*Rr #3 Hjpf-*l^-(62a ( 62b) ^ tfl^fe ^, nf^fe ^^o] s\± 7 \ ^cf. 
c^<H ^^^-(62)^ ^JlS 7>^#o.iM, *Hf-£^(62) *§>8 * 

&-§-)-§: €-«fl ^7^ «fl ^ -g-oflofl ^-g- - oi 

<93> a=#, irpf*i^(62H *Rl-4 cfl-g-*Rr #5^(61)4 X# «o>^S. °l:g-*Hr Sp?- 

^^-(62)^1 cfl-g-*Rr ^(61)^21 A>ol -d2'6fl *H, *}Jf*i 

^(62a, 62b) *M *1S *-fr*Hr ^<>1 ^ ^ o] ^-fofl^ *Hf*l^ 

(62)3 H7|f ^cfl^- ^ ^ ^*>^^-g-^ #7M^ *r 9X^r ¥-7}Q*\ 7^1- 

<94> 5)^5 ^ ^-O^ofl Spj 3 -^^ 

3*1 # sfl^M ^sfl °1^H^ *H?-si^&* 5!^^ Hfl^l^^-M-, SL»\^ 
# ^ 5U^b JS.4 Jl^^I ^3flAl^| 1-ejzz. 
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*])4 -¥-##°l ^^>i, o.o\] 44 * 7 > wj-g-o] ^^Tfl £4. 44*1, 44^ 

^ 3-8-44 f-g; JL344 4^4 4^ 44 ^ Jl 

4# £5^- 45S4. 

<96> ^ 445^ ^44 ^4 #^44 ESSl- 0 ^ 4 

4<>fl 7)91^ ^ -&*fl4 41- ^"444 4tt 4^ 44 4*<HH ^ 

sfl^Hr ^£44 ii^ £54°^^ ^-^1 44 ^.S 41:4 «fl 

< 97 > ^, t^o} ^^(62)^- ^^o_3. ^ilJiL 4^4 

4 £-2-4, 4^4 ^4°1 44^4 ^-f°HS 4^t4 4^r4 44 l:l ~ 2:1 4 

-fr4444, #^r4 4^4 #4t!" 44 HSsf^S. 44 4444-8-^4 4^4-=?- 

^ ^eJ- olefe ^ ^ Eefloln o. S ^^11- 444:2 ^7>44 

<98> fMQ, ^tgSJ ^^q.( 6 2)^. zl 4^r4 4#4 u]7> 1: 1^1 3M 7 ]-4 4^44 

4. 

<99> s. 7-& 5. 64 4^44-8: XI 7>44 4^=4 Yl" 7>44 u o V ^ 4 Z-Z' 44=°-S. 4 

<ioo> s. 7 o] (a) - 61- XI 7>44 44°-^ 434 3 £-5-4, XI 7>44 «v%o_^ s] 

48 4444 ^44 44 H3.44-I: ^4-, £ 74 (b)4 £44 Y l" 7>44 # 
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^<LS. ^€^(62)^ ^*R> ^ $1^. 

<ioi> ^en, ^a> ^s.^ 6 )} «i*n ^ ssu, ^ A > 

<i02> 5E^, ^^i^-(62)-i- ^l^flas wfl^l^H ^HB^* a}*) 3. tfr^tt # 

a] -g.cn a} Tfl ^ofl o,*> Hrpf^ J=L^*1«- U-^m Sl^, a H*l^ 
jg.*fl ^^^-(62) ol *M*Kr ^-fr ^.tf ^7H^ °H1 ^K^-g-^ ^7> a 

<ios> ^-#4 ^ a>o]7> 7i<4 4eK *H?-*H- 

(62) ^^oflAio) Tg^n)- a^o^o} Tg^jT]. aj^^ o.^ ^^^(CMPl- * 
^ J£) ZL ^w-^ozf *Hf-l£-§- "S^Kr ^oM ^K^ofl ^ ^ 

<104> £ 8^ 3aV€3°-S SH?-^* S^ltb A>Al;E.oltK 

< 105 > £. 8^- #2:*K3, ^^(A)^ ^^(B)51 ^^ol ^3330.3. <£ ^ & 

<ioe> uJ-iSH, ■5>-^-^(B)oflAisl ^#^-(62)3 <M*l^r 'CDl'4 tf^CBWAlsl s}-^ 

^^■(62)^1 0 J7^1a1^ XD2'^ Aj^^ -g-^*>7ll ^tf. 
<io?> o)s. «y«fl, ^^^-(62)^1 MPS* ^Al^lcleKE. £°1 6 <3=^°1 

<H MPS Aj^M l-7>^§>7li+ > MPS ol^^clel-H ^s] ^o] ^7}^-*> 
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^ s-*n$* ^ 9X°-*\, -£^91 *h*h ^$$= ^l-^-g- 

<ios> c^4i4, ^^^-(62)^ ^*H«- ^.4 tf-^n ^ 9X3- ^ ^ 

<109> <*fl2^H> 

<no> *iU^HHHfe fWin ^4 3H d V£^s A>-g-s}ji 

^7fsi ^-^oi o^o] sBt-^-a- ti^a, °i i-^zi^ *}^- 

<m> 5L 9fe *fl2^AHH tcj-s. tiVS^l^^l- 7fl^^ 

<H2> £ 91- ^Hr^) ti] H A <?!( 60 H X^r «o v ^S «fl*l£M $3Ul, tilHSl-'?! 

(60) ^}°H ^r^l l-a1zi(61)7> nflB^ 4^7fl wfl^sH °1 

<113> *fl2^HHA^ 7flsflAlEi #eiZL(61)4 <5pf*l^-(62) AHi #7l*}JL3. 

^a] 7} 7) 3.^ 2fl^(63)l- A>^-^S.^1, tijs- sba 3fl = (63) $\ 

* v ^ ^ 7 ^ 7l . ^j^c^je til b ef^!(60)* 3313. ^3. * ^ 

Jf^(62a, 62b) ^ tfl*8=*Kr ^3-8: 3^5* HL^r $5^- ^^^"(62)4 ^ 

3Xfl=(63) lfl*lfe 7fl3XflAlEl #^ZL(61)4^ ^ #7>A]^ ^ W • 

<iw> 5. 9<H1 ^HH^ X# 7HHd(XlHl ^S^-7> fl*]^ *M(Rowl) 

ofloV SEB 3fl = (63)7V ^7]-5l<H ^7>^ SbJ} 2fl£L(63)2l ^ Xl°fl 3*1 
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s}££ ^SW-, Y^f Yl <HH Yl'JLS- °1^(Stt ^HH)£H 91^. Y2^ Y^ 

7}<$<&df{ f^^l ^-T-°flH Y2'°-3- 4=|HB 9X^r. *M 

(RowlHl Sfl^Kr ^^^-(62) M f^^r Y-% 7H>^ol Z^Z| Y1'4 Y2 , °.3. ZL # 

<iis> raJ-eM, ^li-i^HHH^ £°1 ^^^"(62)^- *\s. ^^7\) Hfl^lfis °l*fl Y^ 

o^Kr 7fl 3fl A] Ei €^ZL(61) ^ PB^Rr ^3^T 2^3. 
*>J1, ols oisfl ^^^-(62) ^ ^ ^- d V^ * 

*H7^ «fl ^ -g-^ ^^^V Tim M ^ 5^, ^^^"(62) ol Bl = 

<116> c^o^ -aOj 341^.(63)1- **fl #s]ZL(61)sq- ^^^-(62)^1 €r^S\$= £ %L 

<H7> £ 10 ifl*| £ 12fe ^2^1^ ^Eflofl trj-s. 3 

*V S-^JL* *}-g-W. 
<iis> 3*|| = (63)* AV-g-^-ofl 5£oH, ##3!r -£ 9*4 tb S S * ^£.3.(3 

<119> £_ 1021- £. ll^r ^ 4 = 1- ^V-g-tt ^Efl°lJl, 5- 12tt & ^ ^ 
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<120> t£z\ s. 12% S. 9^ <£nfl3. X2$] X^r 7H>^d# n. ^s£$o_£. k}^ 

^)2^(Row2)<fl^: ^ sf] = (63)7> ^7>sH &i>-^ 2fl^(63)^ f^3°l 7># 

'id w o v ^ t^^S., Y1*1H Yl"^ 7}^ wJ-^S. 

<m> ^eh sflc^cq ^ o. ^fl^^lBl #eizi(61)«Hl w|*fl ^ ^ ^.cf a}-f>- 

<122> ^ 10# #2:^, *fll e 3(Rowl)2]- ^l2«S(Row2) S-^ofl si« ^flc ( 63 ) 7 ). h^sH 

SJU^, ^ sfll=(63)7}- #eiZL(61) iL^f e ov - oi^ 

<i23> o^H ^^^-(62)4 sb» 4^(63) g #ein(61)^ ^tfl^ oi 

n>^4 ^Efl ^*J- g:*V <£ ^ ol^. 

<124> £ 11-i- #2:^, ^iU*KRowl)4 *)]2*J(Row2) 2-^1 ^ ^ = (63)71- «fl*lsH 

9XSLV\, 5L 6°\}*\2) *Hf^(62)^ £o) ^ sflc (63)7 }. y,]zL^\ZL ^EfliiL 04 z}-^ 

<125> ole^ £ 104 S. ll^Hs «a] h)H5]-*1(60)^- ^7fl5. cfl^>^ *V ^ *V¥-3l 

^•(62a, 62b)^ » 0 HK°3. nfl^s}^ ^o) <£ + ^ 

<126> ^l^Al^Sf ^2^Al^o]]S. ^ ^Al ^-0>^-ofl nJ-# 

<i2?> oi^oil^^, •g-^t^^ *IU ^ ^l2^Ai^oii tiVt^i^Hl ^12 

t25}<^ 

<128> £ 13^ P>^3. ^J)^ ofll- £A]^V 5§^£0ltq-. 
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<129> s. 64 *fll^H^ ^-f <yfi1Sl 7>#*l >$MM ^ <?i^SKr ^ 

sflU^ £ 13*11 5LX|sH o^cf. 

<130> 5L 13«1Hfe £ 6^1 *}^-^^- ^2: ^ ^Hf^ 4i3 sfl€* 

<131> 51 13# ^S^, ^ Sp^^l ^^(^, £H ^£*M ^4^* 

<3<*j)(130)£| Y^ 7MKd^ 7fl2flAlEi^ f^^l *fl^Kr Y 

^ 7H> V ^ Yl^H AA Y1'4 Y1"-2.S. ^SH^H ^.^(130)^1 e| cflW^ ^ 

7 \9\ 3=A*\A ^ , S-^Jl '131'^ ^sl^l SHr ^ 

<i32> tQ^, i 13*1]^^ -S-^s)^ ^^S. 
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<134> £ i4 a vfl*l £ 14d^r ^A]6flofl 14s. em nflc^. A>-§-^ aV^i^ 

<135> nj;*), £ i4 a ofl ti>$f ^-o] f H^fi^l^Bi f-<2} aVEsfl 4.*^ o]^7l a} 

ei iL^7> 71^(140) ^1 'ttsH-^ls] ^ll^^^-CMD-gr 

^ll^°i^-(141)* ^-f-*}^ 71^(140)^1 ^1H-S]ZL( 142)* ^*Rr «>, *fll#5l 

zl(142)^ 71^(140)^1 ^ ^-a]-ojo^oii xj 7 |^o S ;£^-sl:£J=- <g 

<i36> <^7H, ^11^^^(141)^: TEOS^ <5l-8-*>JL, ^U#&|zl(142)^ 

* *}-8-*M i^ofl 51 a] slxl^ ^^nV, ^l#e]ZL(142) <*} 

•¥-*R- 71^(140) ^.S.^ SKV-§- «o v ^l^>7l JH^b ^-^AS. Ti/TiSi 2 /TiN SE^r 

Ti/TiN ^2: ^-^1 afl el o] i^cf. 

<i37> o]o^ t CMP ^5)- ^-g- ^Al^H ^ 11- a] 3. (142)^ *f| 1^^(141) A o VJ f 

<138> ^lH-ein(i42)^- it^^s]^ ^ ^l2^<a^-(143) #*\] wlH^°J(144)^- 

^^^j. w]H^h°J(144)# SS^^- 3l<iSl ^lll^^^^m- 

(145)^: &711 ^j-^t}. 

<139> ^1^1 ^^1^(145)^ ^4=- ^X\^\^\ ^tb ^ 

w]SSf°J(144)^ £-g-g- ^l^>7l ^s}- 1 ^ 7fl<l£l ^l3^°i^-( 146)4^1 
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<wo> ^iai^xI ^(145) ^Hl ^SH* 7fl<i^ ^l3^^^-(146)-i: ^ Tfl # 

^Aiz^- sl^ cmp ^-a- ^-*n n ^» ^sw^. 

<wi> Tll^SlH, ^113^^^(146) ^* 5L£«^liH 2fl^ 

(147)* ^W". 

<U2> ol^^l, iSeflxl^H 2^(147)* ^l^M^HS. ^I3^<a^-(146)3f ^1ia1z|^^^ 

(145) ^ ^12^^^(143)* ^>^^.S. ^ll-Sl^l(142)« ic#Al?l^r 

5^1*W S^§-)# 

<143> o] nfl ( ^3^^^( 146 )^- ai^>ji ^iAi^xln|( 145)^1^ 1*> ^^#* 

^iai^^^(145)3|- ^12^ ^^-(143)* 4*1 t*! ^ HS.^ 

<144> #r£6\) ^o) ^51^ 1-^^- ^-^^ nfl^H aflx-g. 

eiZL(162)^ ^7l^ o.5L ^s)^ ^12#&|zl( 148)1- *§^tt 4s CMP ^ H 

^» ^^^1^14. <*M*1, ^ 2 #eiZL(148)^ 7fl3tflAlB]^ §>«-^2|. ^l#EiZL(142) 
# ^7l^^S ^(^O *\^E-3. 7fl5flAlE^ ^ ^ 

<i45> o]<>|a^ ^ 3.^ sfl = ^^V ^z}- ^2#ein(148)^ <H^# ^1*> 

71 ^tb ^11^1 *ll 2^^*1^(149)* ^^W. ^ 7fl3flAl^| 

^B^^- *§^# ^t!: ^ ^-^Alofl^ Aizl- ^7} wlH^ -g-ol^>a S ^12^^ 

^1^(149) <>! %q *$^o) 7>^>cl-. 
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<146> *]^^x)^(U9) 7j]<l^ ^U^^K 150)^8: °1 ^ , 

^4*1 150)3] ^^°1 -*^*V AVs^-g- A>-g-^i4 ^SJ- ^ 

^SL^l 

<147> ol<>H, ^14^^^(150) ^ 3fl= sfl€(151)^- ^^ttcf 

<148> o] nfl, 2fl^(151)^, Sfll ^ ^l2^Al^ollA-l ^AltV V\9\- ^o] ( o]^ 

o) #7] ^^l 7>^ ^£.3. tfl^>^ ig^o) s)^ 7 > 51 #7] 

7R>Aj #«1H ^ f^7> Ai^ r}-g- ^^11- ^ ^7> 5151^- ^T^, ^7] 

Y ^ 7V>s-a ^^Hr $ ^ ±^7} Y^T 7}## *&*£°.S. 

tfl^SKr $51^ ^71 X# 7HM] #6|)X) H #Aj«-7> ArJS 

<W9> sEtb, «}i3 Jfl€(i5i)*, ^ ^ *h.£ sw-tt n #-a^oi -^71 «a 

<2]o} Y ^ 7}##*H*) o]^^ tb #3 iL^s) ^ f^o] Aj. 7 l ojo} 

<150> ^7lA4^ ^igofl c}]^. ^ ^ nf -g- 5*1^-5.3. °1 ^2:^ 5.^13*1 

<151> P V— 3 ifl€(151)* 4)4"}iaS ^4^^^(150)21- ^zHM^KU^-i- ^ 

z^H ^.€-¥-(SAl3>^ &-§-)* ^^^V cf^-, 1-^^1(148)^ *H^^8: &7)q O.3. <£ 
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^\7) 3fl= ^^-g- CMP# **fl sfl = (152) 

2fl = (152)^ £^ i#x}-5}7] 3fl;EL(i52) ^11^ ^i3^^^m- 

(153)^- 

<152> s. 16c^ ^SHS =fl^-(152) ^1 ^3^^^1^-(153)^ S>1 

<153> <^7H, 2flc(152)^ ZL ^ fg^l-ol ^t§, EHl^ £^ ^>^, ^ 

<154> jEth ^^H-M^ £°1 ^I14^^^-(150)# °1» ^E^tb ^ 

^ 5fl^(152) <g^-g- l-^-i- ^^>H ^SH^Hr *3 °1 , ^I2^e1n(148) ^1 3 
^ ^ sflH.(152)-g- #*J^- ^S}JL oil- 3flE^*H ^ 3fl = (152)1- ^*Rr ^ 

<155> ^13^^^ ^"(153) ^Hl 7fl3flAlE^ ^ ^<>1«- ^ ^-g^ <3 *^ 

311^ ^sfl^l^ ^^-g- sl^^C^l^M C^g-, 

<156> o] nfl, <5>^-*I^ ^^l^ol l-eizL( 148)^4 ^M"^ , ^^^4 ^ 3fl£.(152) 
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<157> v\+3_ sfl^^- i)^A£S sj^^o^nv^ Ai^>fe w>, ;^3^zHJ*l*Kl53W>M 

4^-, *H3^z^*W 153)^8: ^Tl^H 2flc( 15 2) ^#^1^1^ 

<158> n }i3 ^Tit!: Sl^^^nVol ^Z^S)^ SL^Q ^, 

31*11 4^ SB^^-g- #-£^8: ^ 4^(152)^ 

S^Al^l ^22] ^Bj- A}olf f-g-^ n]]^^ ^ Ol-i- l^l^li 

HI- £i*V 4-§-, ^I^H CMP ^ # 

<159> ojo^, BOE, -lr^(HF) %^r(H 2 S0 4 )^- 4^r(H 2 0 2 )7l- 4:1^ *]-£r3. -§- 

16d4 <5}-^^(154) ^Sl- 

<160> ^-g, 4i3 3fl€£) ^2:^1 ^l^fl WlE^-Ol^- A>o]oll J=ji 

<iei> ^.g-, ^^^-^ ^ ^#o] ^^o) sis^- ^4 3^r#^ ^ 
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O2/CF4/H2O/N2 3~ 0 2 /N 2 « °l-8-*H ^-s-, #^B(Solvent)l- o]-g-*H 

^iz]-a] ^xg^v JfAV^-^ SSell^Sf *)l7i*Vc]-. 

<i63> ol^^i, ^^Hl 2]tr ^^^"(154)^ z\z>}& ^-i- ^^l^* 

^5. 0} nflo])^ cf^l -B-^m ^ *H BOE °]-g-*H #7fl Afl^ -g-^^- 

<164> tt^, MPS #3* 3-§-*r *Hf^(154)-§- ^>S*Kr ^-f #el^Hl^ f^tr <=f 

-g-, MPS 3R> ^rS^f ^ -S-^fl 154)21 *V^<Hl (Inner 

cylinder type) 1 ?! MPS1- ^Mtl ^ CMP 

<165> s.^o\] 5L*)s\x}±; ^^(154) #<H1 #-¥-#^M: 

<166> £ 15^ ^ai ^-o\% ^ ^.6]} ^ s}Jf^2] t^-i: ^ Si! ^ 

^r-^i^-^ TEM(Transmission Electron Microscope) *}?± 0 }ty. 

<167> i 15^ (a)l- *d^tr ^2fl7l^(E}^^^ °flB^i wflM ^B^^H 

*r^^(170a)^ ^#(X)ol IH^* ^ ^i=r. 

<168> £ 15^ (b)# 7fl^^ #Hfl7l^(^^5l o^B^l «fl<l€ 

^-g- ^-<ym ^ $lcf. ^14, °1 ^-f^S -H^^Hl -g-^ tr^l^f ^4 
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<169> tHS, S. 15sq (c)» &^}# , £ ^(€«§^ ^^Tfl Hfll^ ^-f 

<170> £ 16^ 7fl^^ #5fl7l#3]- £ ^ofl 4^ s}^-^^-^ 3fl^^ tilHiEAl^ TEM a> 

<171> E 16 ^ (a)1 . ^-S^ig, 7fl^^ #Hfl7l#(B}-^^^ ^^^Tfl Bfll^ Spf- 

^)2l ^ JE^S '160*2}- Qo] T>\yf#=L Ji^ ^Vo] ^^JL, ^*\)*\ 

<172> H>lg, £ 16^ (b)l- £ SJzHMTfl «fl<i£ ^-f 

*H¥-^^ SL^ #jL, ^Taofl^o) «g^l^l^(i62)7> £. 16^1 Ca)«fl 

<173> ofl^tfl, -g^i #«fl £ 16^ (aHH^ ^^H*] ^7fl*l^(162)7> 85nmolJ7, s. 

16^ (b)^Ui^ Tl^oflA^ oj^^^( 161 )o] i55nm^H, ^^^^ ^r°l7> 2.^ 

2074.8nm<>l dH^l- <a&t}-. 
<174> o]^. fis 7^oflA^ SH^^] ^^-i- T^Sfl JS.^., £ 16^1 (a)2l 

16,000nm 2 <>lJL, 18,869nm 2 <y-8: SHl^- $1^. , slH^ ^ ^ 

<175> £ 17^- ^ofl^o] A}z]- 2^4^o] 7fl^(90°°fl 7>7>4| ^)ofl tc|-.g. ^^^--g- 

<i76> £ 17* ^*>^, 88.8 00 H^^-^ 90° AH oil a^o} ^ =s.3^«a^ 

0.19 X).40^zm 2 ^ ^fl -iC^M-^l B^l^sf ^uj-o] 7fl afl A ] ^ s DRAM 2] ^)ofl 
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*\ H ^o] 7 > 2/ffll(20,000A)^l ^C]^ 7fl3flAlE^o| ^^.g^o} ^^.7]. 

4-3-4 $14. 

<i?7> ^ f ^ofl^sl ^^-^ z]-£7> 89°°IH 89.6°A>ol^lfe 20fF ~ 30f/F ^°fl 
^l-ei SH 1 ?!:, 89. 6° 1- 89.8 0 *W^- 30fF ~ 40f/F^ 7}^* 

<178> o]S. ol«fl, S}^^- ^2:^H *HM^ Alz^- 

*i#-§-lH £ *r 91°-^, -g- $cg£| 7 }% ^Eflol 

4 ti] 7 > l-.i^i ^tfl^ <£-a- ^ s?-oi^ ^ 5a 

<179> 51 18£r 711^^ #2fl7l^4 £ ^ ofl ttf-§- $ X§ Slfl^i^- ti^USA]^ 5E 4 

€- SEM A^ojji, c 19 - ^4 #^<3} aj^-ofl aj-e. ^ 3.3.3. £A ]*V zl^S. 
oH, 5. 20-& ^o]6\] trf^ *}Jf^4 S^o] M^Rr ^30} £ a] 

<i80> s. 18* S. 184 (a)°)l^S. "3*1 ^H^^l s\*$ ^<^^-(180a) 

21 3.% ^(181)<>1 £ 182] (b)4M*r iL-$ ^c] rtrs$*}x] &&4. 

<181> £ 18<HHfe S]^ ^<S4(180a, 180b) ^ ^ol7]- 1950nm(19500A)^l ^ <fe 

, £ 182] ( a )°fl^^ 5)^ ^<£4(180a) #4 35nm5. ^l)-^ 7>4^*1 # 

Bfll- 44\fl4. 

<182> ^ > ^<a^-(180a, 180b)^ ^°]7\ tI^jl 4^°lH2l <y 741 ^1^7} ci 

3W*!43 ^3HH ^^^2] £.344 «Jo^ 7>^ol ^fl^-4. 

60-34 



1020020071644 2003/5/15 

<183> s. 193. %^^^ ( ##(0)4 ^(a)^ «17> %°-( p )6\)*\*-tf 1.5:l(q)4 
2:19J 3-f(r)^ 3:19J (s)s) zj-zj-oj) 4^- s)^ V ^l^M 9X^. °\ 

7Hxr ^H^^ ^°l7> 1950nm(19500A)<?) =L , °1 "Hl^ 

^(a)^ «17> 2:ltl 7^ #^*H 

<185> 5. 20^r ^-2:^, 5.^3. '®'^r <a31*1^7> 115nm°J 34-4M^ ^Efl7l#^ ^ 

JjL^o] ^oH| af^ 3^7^* v+eJ-UH, S^-^-s. '©'-b °j74l^^7> 115nm9j 

2. ^31*1^7} 115nm<?i 3 -9-41*1^ £ s}^^ ^-ojofl u}-# e|^7i3 

<186> ^, i^^-Jl ^-f H^Jl. Hl«fl il)^ 7l^7> #^1"^^, *>^- 

^°17> 1850nml- 4^ ^H 8 -^ T^el^ n>^o] 20nm(*H L 3l-^ 

feo) 7 V 1940nm?J ^ t^s] 9Jt|1*1)«- SKI£ <r Si^H", H^JfJl ' 

<187> £^^-3: '©'^ o] ^1^1^71- 97nm°J ^^H^l ^Efl7l#^ sHf^S] M^Hl rcj- 

€• s^T^l- 14^^, '©'^ °J^^^7]- 97nm?J 3-f°*H3 7fl^€ #2fl7} 
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<t°) feo]oil ^ el ^ ell M-efW. ^g, H^^-J: '©'^ ^Tfl^l^ 

97nm<?l ^-S-^H^) 1^ ^ ^^^"^ ^r°H <4€- el^e)!- t+Ej-^. 
<i88> ^, s^^S. '©'^ ^4- i^Jf Jl '©'^ al*fl el^ Tie] 7} #<>|s.&oj4 ( 

^ Q }7} 1850nm# ^<H^°fl 4^ ^Hr^ ^ ^e]^ o>^lo] 2 0nm» 9H#-§- 
SHI^ ^ Sa^, S-^JL Spf^^ ^o] 7 > 1950nm^I 3-f«fl3E. 

<189> ti>£sH^>o] <£Ki*\^7} , 115nm'^l^ '97™' 3. # ^-H *l-8- 

<i9o> °l^<H*lfe ^<*Hfe f S^HSC^^) *H?-3H- 
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